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Abstract (Basic) : WO 9965963 Al 

NOVELTY - A process for producing a branched polymer is by 
polymerizing a macromonomer which is a vinyl polymer made by 
radical 

polymerization having per molecule one terminal group with a 
polymerizable carbon- carbon double bond. 

USE - The branched polymers thus obtained, such as graft 
copolymer, 

star polymer and gel, can be used especially in thermoplastic 
elastomers, materials with improved impact resistance and adhesives 



(all claimed) . 

ADVANTAGE - Unlike the conventional synthesis, since the 

starting 

macromonomer has a terminal group with a polymer izable carbon- 
carbon 

double bond e.g. (meth) acryloyl group in high proportion, a graft 
copolymer, star polymer or gel can prepared easily with this 
process . 

When carrying out living radical polymerization, particularly 
atomic-transfer radical polymerization, the side-chains of the 
polymer 

obtained have a well-regulated molecular weight. 

pp; 44 DwgNo 0/0 
Technology Focus : 

TECHNOLOGY FOCUS - POLYMERS - The polymer izable carbon- carbon 
double bond-containing group is particularly of formula (I) . 
-O-C0-CR=CH2 (I) 

R=H, or 1-20C monovalent organic group, particularly H or 

methyl 

The main chain of the macromonomer is composed of a vinyl 

polymer 

produced by living radical polymerization, especially atomic- 
transfer 

radical polymerization. Particularly, the macromonomer main chain 

is a 

(meth) acryloyl polymer, or the polymer main chain of such 
macromonomer 

is an acrylic ester polymer or styrene polymer. Such monomer can be 
prepared by replacing the terminal halogen group of a macromonomer 

by a 

radically-polymerizable carbon-carbon double bond- containing 
compound . 

The macromonomer is similarly obtainable by replacing the halogen 
group 

of a vinyl polymer of formula (II) that contains a terminal halogen 
group with a compound of formula (III) . -CR1R2X (II) 

Rl, R2=a group bonded to the ethylenically-unsaturated group of 

a 

vinyl monomer 

X=C1, Br, or I. 
M+-0-CO-CR=CH2 (III) 

M+=alkali metal, or quaternary ammonium ion. 

The macromonomer can be synthesized by the reaction of a 

terminal 

hydroxyl group- containing vinyl polymer with a compound of formula 
(IV) , or with a diisocyanate compound and then the remaining 
isocyanate 

groups react with a compound of formula (V) . X-CO-CR=CH2 (IV) 
HO-R ' -0-C0-CR=CH2 (V) 

R'=2-2 0C divalent organic group. 

Preferably, such macromonomer has a number -average molecular 

weight 

(Mn) of not less than 3000, with a weight -average molecular weight 

(Mw) 

to Mn ratio, Mw/Mn, of not more than 1.8 as determined by GPC. The 
macromonomer can be prepared by radical such as living radical 



polymerization, particularly atomic-transfer radical 
polymerization, 

using catalyst as specified above; or by active energy ray-induced 
polymerization to initiate the polymerization or by thermal 
polymerization to initiate the reaction. The macromonomer is 
polymerizable singly to give a star polymer, or by copolymerization 
with other copolymer izable monomer (s) to provide graft copolymer 
particularly in macromonomer /monomer weight ratio of 95:5-5:95, or 

by 

copolymer i zing with a multifunctional compound, particularly a 
polymer, 

with polymerizable carbon-carbon double bond-containing groups per 
molecule to form a crosslinked polymer. 

INORGANIC CHEMISTRY - The catalyst for such atomic-transfer 

radical 

polymerization is a transition metal complex with a central metal 
being 

a Group VII, VIII, IX, X or XI element, particularly a copper, 
nickel , 

ruthenium or iron complex, especially copper complex. 
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(57) Abstract 

A process for producing a branched polymer, characterized by polymerizing a macromonomer which is a vinyl polymer produced by 
radical polymerization having per molecule one terminal group having a polymerizable carbon-carbon double bond. Since the 
macromonomer used is a vinyl polymer having a terminal group having a polymerizable carbon-carbon double bond such as a 
(meth)acryloyl group in a high proportion, a graft copolymer, star polymer, gel, or the like which has a vinyl polymer as branches, whose 
synthesis has conventionally been difficult, is easily synthesized. Furthermore, by producing the macromonomer by living radical 
polymerization, especially atomic-transfer radical polymerization, the side chains of the polymer obtained have a well-regulated molecular 
weight. 




AE 


7 7^tr£Bii«; 


DM 


A L 


7/U/< = 7 


EE 


AM 


7^-7 


ES 


AT 




F I 


AL- 




FR 


AS 


7i>/w<,< 


GA 


HA 




GB 


BB 




GD 


B R 




GE 


» K 




GH 


liC 




GM 


B J 




GN 


BR 




GW 


BY 




CR 


CA 




HR 


CF 




hi; 


CC 




I D 


CH 


*>fX 


I E 


C 1 


=>~ hv^7-/U 


I L 


CM 




I N 


CN 




I S 


CR 




I T 


CI 


^» a— '< 


J P 


C Y 




KE 


CZ 




KG 


DE 


K-f 7 


KP 


DK 




KR 



xx Y=l7 
X^<>f > 

tf-i- 

1SW7 

*-7 

7^;U7> K 
^ ^ ^ X/W 

-OK 
T-f*?>K 

0* 



K2 ^-»f7^^> 

LC -ir>h/U->7 

LK * 'J • 

lr y^yr 

ls uy h 

LT y h7=7 

LL /u^-fc^r/i^ 

LV 7h^7 

MA *D'/3 

MC 

MD Wr 

MG -*?1Sx*iV 

MK v^K^Ba-^^^^r 

ml -^y 

MN -=e>=*/u 

MR -=e~ ( ; 

MW 

MX = 

NE -•/i-zb 
NL 

NO — 

nz . >;-7>K 

PL **-5>K 

PT 1£A*Y$fr 

RO ^-vr7 



Rl d>7 

SD * — 

SE ^^i-r^ 
SG /!✓ 
SI Vx.=.7 

sk ^ccrT-^r 

S L ->I7 • U*-* 

SN -tr*#/U 

SZ X7i?7>K 
TD K 

TG h-^— 

TZ * >if— T 

TM r^^^=^^> 

TR 

TT hy=.^„ K • h><=f 

LA *?7>f^ 

LG ?;tr>^ 

LS *S 

L Z ? X^<# X ^ > 

VN Vixh-r-J* 

YL 3.-=r— f 7 

ZA W77'J*^ftB 

ZW yW<7*s 



0 

WO 99/65963 PCT/JP99/03275 



1 

tt##n l fca£#©«jto&»x a^# 



<$!j^^nfe^'JT--©^J5JtlIfi)c5()L^(0«ftjfiOC^T*5. Mi lkovi 

BBsssvf soffit lth wt«t5a^©5(5j|ioD > si6*tR«-r*'eriB*** 



WO 99/65963 PCT/JP99/03275 

2 



20 ?B930£ft) 

-OC (O) C (R) =CH 2 (1) 
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10 iJ-x->;px^;^o (*7) 77 'J^Kjs^/t- ; 7^p>, t'xjuh;i,x>, 
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10 «0>J;ltfMa tyj aszewskiS, v^— ^;|/ • #7* • 7*'J;*J> • $"5 
' i^yW-f- ( J . Am. Chem. Soc. ) 1 9 9 5^. 117^, 5 
6 141, V^D^l/^a-J^' (Macromolecules) 1 9 9 5^, 
2 8#, 7 9 0 11, (Science) 1996 2 7 2i, 8 

6 61, WO 96/30421 ^&$g, WO 97/18247 ^&IB, WO 9 8 
15 /0 1 4 8 0^i, WO9 8/4 0 4 1 5^1, $?iWJSawarao t o 
6, Tj^Dilz+a-^X (Macromolecules) 1 9 9 5^, 28 
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15 'J-;U^*>^v f *JU, N, N-v- t -^;U75 >^->7^*JW«*s*tf 
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R 3 -C (H) (X) -C0 2 R\ R 3 -C (CH,) (X) -C0 2 R 4 . R 3 — 
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R 3 -C 6 H 4 -S0 2 X 

10 as£ttj*3t&7~2 o®75;Mr;Mk xisffiR. ft*. Sfctea?*) 
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75 H*«f*»*jf ^ns. 
(6) jcw-r*jS*^r-r5t>o«*«!i^$ns. 

20 R 6 R 7 C (X) -R 8 -R 9 -C (R s ) =CH 2 (6) 

(3Ct>, R 5 te7j<3S, S&tt*^*, R\ R'ttTfc*. *fctt, j^*&l~2 
O0 1fili(B7;M t ;i'S, Ki»6~2 0(D7U-iH. 7 ~ 2 0© 

7 5^*^*, *fctt<fi«K:l3V»TttSlC»l6Lfc%>©, R 8 5i. -C (O) O 
- (XZTiVS) . -C (O) - Urh&) , Sfctto-. m-, p -7x~ U 

25 >S, R 9 teit&S££, £fctep?ifi&l-~2 o©2«oir«»Tifla±©x- 

x^ji/S, n-7"Dt!;us, -fvyne;m, 7^;uS, ^>^jus, ^\^->;i/ 
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XCH 2 C (O) O (CH 2 ) n CH=CH 2 , 
5 HjCC (H) (X) C (O) O (CH 2 ) „CH = CH 2 , 
(H 3 C) 2 C (X) C (O) O (CH 2 ) n CH = CH 2 , 
CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) „CH=CH 2 , 




lu ^C0 2 (CHa)nCH=CH 2 

X 

XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m CH = CH 2 , 
H 3 CC (H) (X) C (O) O (CH 2 ) „0 (CH,) m CH = CH 2 , 
15 (H 3 C) 2 C (X) C (O) O (CH,) n O (CH,) m CH=CH r 

CH 3 CH 2 C (H) (X) C (O) O (CH,) n O (CH,) m CH=CH 2 . 



20 X0 2 (CH2) n O-(CH2)mCH=CH 2 

X 

mte0~2 0<D&R) 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n -CH = CH,. 
25 o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) n -CH=CH 2 , 

o, m. p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) n -CH = CH 2 , 
(±f2<73^{C^3ViT, Xteig*, Ztzteavm* n«0~2 0<AgR) 

o, m, p-XCH 2 -C 8 H 4 - (CH 2 ) „-0- (CH 2 ) m -CH = CH 2 , 
o, m, p-CH 3 C (H) (X) -C 8 H 4 - (CH,) „- 
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O- (CH 2 ) m -CH=CH 2 . 

o, m, p-CH 3 CH 2 C (H) (X) -C 8 H 4 - (CH 2 ) „- 

O- (CH 2 ) m CH=CH 2 , 

5 m«0~2 0W!StS) 

o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) n -CH=CH 2 , 
o. m. p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) „-CH=CH 2 , 
o, m. p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) „- 

C H = C H 2 * 

10 (_kE©fc£fc:fc^T, Xltift*. $itz\*30m< nte0~2 0©&&) 

o. m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) n -0- (CH 2 ) m -CH = CH 

o, m. p-CH,.C (H) (X) -C 6 H 4 -0- (CH 2 ) n - 

O- (CH 2 ) m -CH = CH 2> 
15 o. m. p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH a ) „- 

O- (CH 2 ) m -CH=CH r 

m}i0~2 0©g&) 

H 2 C = C (R 5 ) -R 9 -C (R 6 ) (X) -R 10 -R 7 (7) 

R s > R 6 . R 7 * R 9 > XttiEfcWi;, R 10 &. E»tt^^ -C (O) 

O- (XXfJl'S) » -C (O) - , o -, m-, p-7i 

25 R 8 tt*tttt'&, SfcttR*ftl-2 0O2iO*il (lSH±OX-f^ 
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#>\Z. R 10 ilTttC (O) OS, C (O) ^x^UVS^SL^o 

— «!5£ (7) 0<b^«t«fl£fl«|K:«wr5feStf, 
C H 2 = C H C H 2 X ^ CH 2 = C (CH 3 ) CH 2 X» 
5 CH 2 = CHC (H) (X) CH 3 , CH 2 = C (CH 3 ) C (H) (X) CH 3< 
CH 2 = CHC (X) (CH 3 ) 2 , CH 2 =CHC (H) (X) C 2 H 5 , 
CH 2 = CHC (H) (X) CH (CH 3 ) 2 , 

CH 2 = CHC (H) (X) C 6 H 5 , CH 2 = CHC (H) (X) CH 2 C 6 H S » 

CH 2 = CHCH 2 C (H) (X) -C0 2 R, 
10 CH 2 = CH (CH 2 ) 2 C (H) (X) -CO,R. 

CH 2 = CH (CH 2 ) 3 C <H) (X) -C0 2 R, 

CH 2 = CH (CH,) 8 C (H) (X) -C0 2 R. 

CH 2 = CHCH 2 C (H) (X) -C 6 H 5 , 

CH 2 = CH (CH 2 ) 2 C (H) (X) -C 6 H 5 , 
15 CH 2 = CH (CH 2 ) 3 C (H) (X) -C 6 H 5 , 

r;i/*;ns, 7U-;us, 75ju*jus) 

20 o-, m-, p-CH 2 = CH- (CH,) „- C 6 H„- S 0 2 X, 

o-, m-, p-CH 2 = CH- (CH 2 ) „-0-C e H r S0 2 X, 

25 tf-HRa (8) fcwTfcjfifctf-rsfcoaw^sn*. 

R 6 R 7 C (X) -R 8 -R 9 -C (H) (R 5 ) CH 2 - 

[S i (R 11 ) 2 _ b (Y) h O] m -S i (R 1 z ) 3-. (Y) a (8) 
R 5 . R 6 , R 7 . R 8 , R 9 , Xtt±aSfCl^C, R 11 , R l2 tt. V»mt> 
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2 0<D7 7)V^)^^ (R * ) 3 S i O- (R' \*fcm$tt 1 ~ 2 0<Oli© 

^TUTfeiK a«0. 1. 2, £fc«3£. bttO, 1, £Jt«2 

S^-f. m«0~l 9©S8Sn?*5. fcfc'U a+rab^ ltfe^rt^iST 
5fc<75<>:-9™3) 

10 XCH 2 C (O) O (CH 2 ) n S i (OCH 3 ) 3 , 

CH 3 C (H) (X) C (O) O (CH,) n S i (OCH 3 ) 3 , 
(CH 3 ) 2 C (X) C (O) O (CH,) „S i (OCH 3 ) 
XCH 2 C (O) O (CH,) n S i (CH 3 ) (OCH 3 ) 2 , 
CH 3 C (H) (X) C (O) O (CH,) n Si (CH,) (OCH3) 2 , 
15 (CH,) 2 C (X) C (O) O (CH,) n Si (CH S ) (OCH 3 ) 2 . 
(±ffi<&ft5£C*3HT, Xttffifd, B^%. nB0-2 0©IS. ) 

XCH 2 C (O) O (CH,) n O (CH,) m S i (OCH 3 ) 3. 
H 3 CC (H) (X) C ,(0) O (CH,) n O (CH,) m S i (OCH 3 ) 3 > 
(H 3 C) 2 C (X) C (O) O (CH,) n O (CH,) m S i (OCH3) 
20 CH 3 CH 2 C (H) (X) C (O) O (CH,) n O (CH,) m S i (OCH 3 ) 

3 * 

XCH 2 C (O) O (CH,) n O (CH,) m 5 1 (CH,) (OCH 3 ) 2 , 
H 3 CC (H) (X) C (O) O (CH,) n O (CH,) m - 

S i (CH 3 ) (OCH3) 2 . 

25 (H 3 C) 2 C (X) C (O) O (CH 2 ) n O (CH,) m ~ 

S i (CH,) (OCH,) 

CH,CH 2 C (H) (X) C (O) O (CH,) n O (CH,) m - 

S i (CH,) (OCH,) 2 , 
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o, m, p-XCH 2 -C 9 H 4 - (CH Z ) 2 Si (OCH 3 ) 3 , 

o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) 2 Si (OCH 3 ) 3 , 

o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 S i (OCH 3 ) 

5 3 , 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 3 Si (OCH 3 ) 3 . 

o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) 3 Si (OCH 3 ) 3 , 

o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 3 S i (OCH 3 ) 

3 * 

10 o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 2 -0- (CH 2 ) 3 S i (OCH 3 ) 3 . 
o, m, p-CH 3 C (H) (X) -C e H 4 - (CH 2 ) 

O- (CH 2 ) 3 S i (OCH 3 ) 3 , 
o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 - 

O- (CH a > 3 S i (OCHj) 3 , 
15 o. m. p-XCH 2 -C 6 H 4 -0- (CH 2 ) 3 S i (OCH,) 3 , 

o. m, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) 3 S i (OCH,) 3 , 
o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) 3 - 

S i (OCH,) 3 , 
o, m, p-XCH 2 -C 6 H 4 -0- (CH 2 ) 2 -0- (CH 2 ) 3 - 
20 S i (OCH 3 ) 3 , 

o, m, p-CHjC (H) (X) -C 6 H 4 -0- (CH 2 ) a - 

O- (CH 2 ) 3 S i (OCHj) 3 , 
o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) 2 - 

O- (CH 2 ) 3 S i (OCH3) a , 

t m s n 5 m j© 5r m t z> t> <d turn m s n 5 . 

(R 1 2 ) 3 _ a (Y) a S i - [OS i (R 11 ) 2 _ b (Y) „] m - 
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CH 2 -C (H) (R 5 ) -R 9 -C (R a ) (X) -R 10 -R 7 (9) 

R s , R 8 , R 7 > R\ R 1 °, R 1 1 , R 1 2 . a. b, m, X, Yli±|B 

5 (CH 3 0) 3 SiCH 2 CH 2 C (H) (X) C 8 H S , 

(CH3O) 2 (CH 3 ) SiCH 2 CH 2 C (H) (X) C 6 H 5 , 
(CH3O) 3 S i (CH a ) 2 C (H) (X) -C0 2 R, 
(CH3O) 2 (CH 3 ) S i (CH 2 ) 2 C (H) (X) -C0 2 R, 
(CH3O) 3 Si (CH a ) 3 C (H) (X) -C0 2 R. 

10 (CH3O) 2 (CH,) Si (CH 2 ) 3 C (H) (X) -C0 2 R. 
(CH3O) 3 Si (CH,) 4 C (H) (X) -C0 2 R, 
(CH3O) 2 (CH,) S i (CH 2 ) 4 C (H) (X) -CO z R, 
(CH3O) 3 S i (CH 2 ) 9 C (H) (X) -CO z R, 
(CH3O) 2 (CH 3 ) S i (CH,) 9 C (H) (X) -C0 2 R, 

15 (CH3O) ,Si (CH,) 3 C (H) (X) -C 6 H S< 

(CH3O) 2 (CH,) S i (CH,) 3 C (H) (X) -C 6 H 5 » 
(CH3O) 3 S i (CH,) 4 C (H) (X) -C 6 H S> 
(CH3O) 2 (CH,) S i (CH,) 4 C (H) (X) -C fi H 5 , 
(±BO#«lC*l»T. Xtt&Si, *fctt3tf*, Rttwll!l~2 0ro 

m 

25 HO- (CH,) „-OC (O) C (H) (R) (X) 
& nlil-20 0)SEft) 
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H 2 N- (CHj) n -OC (O) C (H) (R) (X) 

<D7J\>*)Vm, ^i»6~2 0(O7U-;H, ifclig|*ft7-2 0«D75;W 
)Vm, n \t 1 ~ 2 0 
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o,ni»p- X— CH2 — C0H4 — CHg*— "X (i-1) 

CH 3 CH 3 

I I (i-2) 
o,m,p- X"™"CH2~ 'C$H4 — CH£""X 

CH3 CH 3 
o,m,p- X CH 2 — C fl H 4 ~CH 2 — X (i-3) 

CH3 CH3 

T e 1 

X — C (CH2) n -C X (i-4) 

C0 2 R C0 2 R 
CH 3 CH 3 

X — C (CHaJn— C X (i-5) 

C0 2 R C0 2 R 
H H 



■C (CH a ) n — C X (i-6) 

COR COR 
CH 3 CH 3 

-C (CHaJn-C X (i-7) 

COR COR 

-CHo — C— CH 2 X , . v 

J] (1-8) 

0 

■CH — C — CH — X 

I II I (i"9) 
CH 3 0 CH 3 

CeHp C 6 H B 

CH— (CH 2 )„— CH— X 
CHs CH 3 

-C C — C — X (i-11) 

I II I 

CH 3 O CH 3 



(i-10) 
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o o 

II II 

X — CHa-C— 0— (CH2)„-0— C— CH 2 — X (i-12) 
CH 3 O 0 CH] 

X OH — C— 0 — (CHj)„-0— C— CH X U 13 > 

5 r i s r 

CH, CH, 

X — CH 2 — C C CH 2 — X 

II II (i-15) 

10 0 0 

CH, CH, 

I I 
X — CH C C CH— X (i-16) 

II II 

o o 

CH, CH3 



15 



X — CH C C CH X (i-17) 

I II II I 
CH 3 O 0 CH 3 

0 

II (i-18) 
o,ra,p- x — CH 2 -C— 0— C«H 4 — 0— C— CH 2 — X 



I 



T I 1 r a -« 

20 ojn,p- X CH — C—0— C fl H 4 — O — C — CH X 

CHj O O CH, 

I II II I 
o,m.p- X— C C-0-C e H4— O— C— C X ( . ^ 

CH, CH, 
o,m,p- X S0 2 — C e H 4 — S0 2 — X (i-21) 

25 
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1. 10-7rt>hO'J>&U!i(D« f h7^Xfl/>i;75>, 
^>^^^;UvX^U>h'J7 5>, 'Vfrtf-^JUMJ* (2-75/X^JU) 

10 h'J^HJ7iZMX7^ (RuCl 2 (PPh 3 ) 3 ) bmt&LLTft 

-f>»«: (FeCl z (PPh 3 ) 2 ) , 2fa<DZ.y'r)V<D\Z7* h 'J 7iZWX 
7^ >$|ft (N i C 1 2 (PPh 3 ) 2 ) , 2ma-y*)V<D\fZ b uy^ 

15 ;^X7-f >$t# (N i B r 3 (PBu 3 ) 2 ) fe, LT0?5§T&£. 

20 & ^^y-;i/, x^y-;i/, 7a/v-;k <v7n/v-Jk n-7^;u7 
;m-;k t e r t -75 L ;U7;vn-;n?<D7;i^^-;p^w, 7-thxMJ;k 
7atr*xHj;k ^> x /xhij;u^oxhuj^^. raxg^u. bm&t*^ 

-tf*-h£i§«P¥#W Stl. *&£fc«2«&±£ffi£LTfl§V><S>;ii:a<T 
25 £5. fi£«M~2 0 0"C<Z)«HTfT3 fiP£L<te5 0~ 

1 5 OtT^S. 



* * 

» 
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cd tr-jw*a^#o*«A a y 7 s>* ;i>*&tt©fc* - assess 

<*«»*AJ*(I» 

~ 2 o ©e&xtt&H&<D^b*5i§&, x-xjus, 7->;ws. j^^. g^s^ 

tfS, ft*. fifcft$£tr£. ft*. K**£tr*fc£T»-3TJ:<, 

25 WAtf. -H, -CH 3 , -CH 2 CH 3 . - (CH 2 ) n CH 3 (n«2~19(D& 
»&*-T) , -C 6 H S , -CH z OH, -CN, 

mtmmtl. 0?£U<tt-H. -CHjT$i5. M + (my7-t>«Mi3f 
^->T»0, M + fl)lSt LTte7JU# "J&^-f ^ftWCtt. WAH 'J 
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5 # U CA-f *>T&5. -j&5£ (3) Ct + ->7lt/OffflIll — MX. 
(2) OAOy^SCWlT, Jf^l/<Hl-5Si. StC$?£L<tel. 0 



15 <*«raffi£<0»A@> 

Ctt. 0>J*.tf, -H. -CH 3 , -CH 2 CH 3 . - (CH 2 ) „CH 3 <n 

« 2 ~ 1 9 ©Sf&fc&T) . -C 6 H S , -CH 2 OH, -CN, 
**<#tf&*l, $f*L<«-H» -CH 3 TJ)5. 
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S (10) ra^ns, -#^4M;:I;£tt(D7;U^XJU«£«fctf7K&S£#-tt 

H 2 C = C (R 1 3 ) -R u -R 15 -OH (10) 

5 (5^+, r i3 &&$&i~2 o<Dim<o#mm'?7m£tz\-z*r)vmtfft$LL<. 

R l4 «-C (O) O- (XXxJUS) » *fc»4o-. m- fcb< «p — U 
10 5. ) 

15 (b) u \i>ifyi^tj)im^iz^D fc'^ji/^s^^'&^-rsi^ic. a-&sji& 

20 H 2 C = C (R 13 ) — R 16 — OH (ID 

^v>Tt>«fcv>i^&i~2 0<E2fao*r&g£^-r. ) 

jilB-ffiS (11) c^sn^fb^tbxtt^icis^snncv^, aw* 

25 ;K7)«fc^7i7;u^x;u7^n-;i/^(f*L^. 

(c) !f#||5f 4 _ 1 3 2 7 0 6^^«£t*^Ba^^nS*^T. Sf^Sl^y* 
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<d) u z ?&Wi^i?ti)vm^\z& o^en?»±ffi-)&^ (2) x-m^n^^m- 

/\ay>m&*&t*< imrrz — #a (12) tc^£ 

M + C" (R ,? ) (R 1 8 ) — R 1 6 — OH (12) 
^ftfiattUTtt, MA«. -CO z R (XXfJH) , -c (O) r (yh 

S) . -CON (R 2 ) (75 k*) . -cosr (ftixf;H) , -cn 

10 (-hujua) , -no 2 (-has) **«*if5ns. BJfc£Rtt$**i~ 

2 0 <7>7;M^£, ^f^Sc 6 ~ 2 0©7U-;i'**fcliJfc*lfc7~2 0 07 5^ 

*;u»t»o. $f^u<«^5lil&i~i o07;^;i/S ! bL.<ii7x-;u*Tfe 

5. R 17 43«tt^R 18 tbTtt, -C0 2 R, -C (O) R^tf-CN^fcff 

) 

15 (e) JS : ?^»7> 7 *^S^tC«fcr3^e.nS. ±*E— (2) T^£n5$ 

$ - a □ y < £ t> i <@w-r* ? 

L*»5ftH7;i'7 s t H*. x»±y h 
(f) i*#»ioAay>, »sb<»±fB-iS^ (2) -rasnsApy 
20 >*^< tfeiflttst'^jRl^i:, TiE-fls^ (13) -e^$ni>7K 
rs-&#^->7-*>x»te-«s (i4) -cagsnsTjcKSMaji'** 
. >v ,_ h7-^>n : &s^3 j e-T, ±iBAoy>«:*ai* , fr*rit**»w«!ft-r* 

7?«So 

HO-R ie -0"M + (1 3) 
25 (St. R 16 *5j;t;M + «±jiUfct)(Ot|pI«t?»?>. ) 

HO-R 16 -C (O) 0~M + (14) 

♦BB-rtt (a) - (b) <a<fc?fc, *W6t»^"ra*ttfcAoy>*JM 
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£fc (c) — (f) v>£5u, &im-/\uy>ife'£&'pts.<£him : &-r2>\z 
«fc«3^^T"fe^^e> (f) ©^^$e»ic»^bvi e 



5 <^m^mm<DmA®> 

iCtt, 0y*tf, -H, ~CH 3 , -CH 2 CH 3 , - (CH 2 ) n CH 3 (nte2~l 
9£>SE&£^-t> . -C 6 H 5 . -CH z OH, -CN, 

*jWtf£ft, #£L<te-H, -CH 3 TS5. RftWa^tttUTtt, * 
^ £ ij ;UK 2 - 1 K □ * v 7n fc^tfajitf 6 ft £ . 

is *8stc7)c&g£w-r£k'xj^m£m3;, tmnhnz&mtzz. t*««s. 

y-fyyT^-b^tlTit #tC&g£$ft-f, ft 
fc^ffl-TSC; t#T#. hJM W>v>-f Vi/7*- K 4, 4' -v 5 ? 

-f7v-7*-K ***x'J l/>i?-f Vv^^-K 1, 5-^-7^U>x-f V 
20 ->7*-h, 7K^-ftx7x-;U^^>v ? 'f 7 5/7*— K **fthMU>^ 
Vi/T^-h. JMMt**>'J 1/>5M 7v7*-h, -f 7*n >5M 7 ->7*- 

h*0<vi>7*-nfe£» ; «*tf*ct#-cs*. cft&w:, m^^^ffl 

2S^±S#fffl-T5^tfeT#S. ZtcZfUy Z^i 7 ->7*- h£ 
- h . **flS5^ 7i^^> ->M 7 >7*- h ^«^#31t L fc V> ^-f V > 
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<te, JSiaS&Ssfl 7 8tt. 9m, 1 0 01, Sfctel l&7c2i£ c t 1 'i>£Jl£T 

(i) 7i7p ; t;7-^©*i^tt : E;7- (i n 

15 »*Ktt0E-Mtt^fc^*«K:*-raa^# (III) 

-5 c t iz «t o y ju e. n a . 
jsmrrfn* ;7- (i) *a#s*5*ffi©»«ic^^Tiftwra. 

20 7-^>tt^lCfflVien§M^J<h LTtt, ttCIRilSnftH^, sec-7* 
^JU'J^9A, t -^JUU^0A*O**ttttl»J6jW, 1. 4-x'J5 i ^-7 r 5' 

25 7^Dt;7-P;^*I^ : £/7- (II) <hLT«, 7-*>fi£l£# 

3-IfJV-l-t'7iz;l/t7^1/>, P-N, N-//W57Xfk> 

(**) 7£'JJU86, (**) 77'JJU®*^. c* 
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9) 79 'j;PBfcX^;k i*9) 79 'JJHSS-n-yaeJk 77'JJl' 
K-fV^ntJJW. 77 y;PB8- n-^^JK 7 7 U JUJK 7 7 

O^) 7^'J;MI-tert-^, (*9) 7 9 *) JbM— n—^> 
(*9) 79 »j;U«-n-'\*->;k (*7) 79 x ))Ws9u<\**s)V* 

5 (*7) T^'J^K-n-^y^l/, (*7) 77 U^-n-^^k (* 

7) 7 7 iJJUK- 2 -X^^vjk (*7) 7 7 'J JWKy-;p. (*7) 7 
9*))V&7 s s)V, (*9) 79 i ) frWt V t z/ )V * (*7) 7^'JM7x-Jk 
(*7) 79*))Vm.V)V'< )V. (*7) 7 9 V IVWi^y V )V . (*9) 79*))\> 
*- 2-* )»*->x*-Jk (*7) 77UJW86-3-* h^v^Jk (*7> 
10 72 U;P&- 2 - t Ho^ylfJK (^^) 7^UM-2-t Kn^^yD 
t:;U. (*7) 7*UJUS8*t-7'J (^^) 7^u;m^Uyy;^ <* 

7) 77 u;u&2 -7 5 7 x?;k r- (*77 ijD<;i/^^rv7'otrjU) hU 

^h^yy7>, (*7) 77U;i'&h'J7;i/*n*3 1 ;U;Wk U7) 77 

is ^ji/x^-ji/, (*7) 7^'j;^2-/t-7JP^-ax^;u- 2-a-7;w^d7 

^JUx^Jk (*7) 7 7 'J J1/B62 -^-^JkfDX^jk (*7) 79 l J)Vm 
rt—7)V*n*?-)V. (*7) 79 "J )\,Wii?n— 7 JUrn*?- )!,. 

7) 77 'J;HK2 -/t— 7;k^-a/^- 2 7*tni^^f^, 

7) 77 'J;U6I2 -/1-7;U*P'\*v';kX3^k (*7> 79V)vm.2-n- 
20 7iWDf->;nf : JK (*7) 77 V JI/&2 -A^^n^-tf-xv^X^- 
^tf) 79 UJUffiJ&^E/T- ; 1. 3-77vX>, 1. 3-^>7~7 
X>, 2, 3-v/^;U-l, 3-7^y*X>, 2, 4-^^1fv ? X>, 2-7 

izjV-l, 3-7*7>>x>, >f V7"U>WSyi>S ; M77 U n - h 

U (*7) 7^ , J;HS6^^/-7-**»*L^. £9$?£L<te> 77'J;UKX7. 
x;i/ ; E7T-&tf*7 7 UMl^f^/^-T^O, MKl*F*b<tt, 77 

'J^K^;ut»5. *5B9JK:4sv>Ttt. cinewjff^Lv^/" v-^tew^y 
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ffiS- 1 0 OTC-l 5 0*CO«SHrtW^b<, -7 8^-8 CCflDftH^J; 
25 9gft5#, »HH 0#~1 0WW©«HrtT*5. S££JSte, /t-yfS. -fe 



WO 99/65963 PCT/JP99/03275 

31 

?$?*JUS£-fc*HT, V^D^E/V- (I) (II) 

iftKfls^>7-f;^ia»ibJii=^^;u*©*«iaBfe<b*, 2, 2' -77 

fX-fV^DZhU^, 2, 2'-77fc*7. (4-*h*v-2, 4-^^^ 
10 JUAUn- MJ;W> , 2. 2' -77fX WnKt-MJ 
;P) , 2. 2' -7Vt'X ftfOT'/ft^ttai* 

© 7 v * JUffl i£}8J3ttt«# W 6 ft £ . 
15 LTte#KIE££ftft^#. n- KxvJUpUUft 7* >, t - K^v;U*;U#7 

JVyl h=^->->7>. (H 3 CO) 3 S i-S-S-S i (OCH 3 ) CH 3 
20 (H3CO) 2 S 1 -S-S-S i CH 3 (OCH3) 2 , (C 2 H s O) 3 Si-S 
-S-Si (OC 2 H 5 ) 3 , CH 3 (C 2 H s O) 2 S i-S-S-S 1 CH 3 (O 
C 2 H 5 ) 2 , (HjCO) 3 Si-S 3 -Si (OCHj) 3 , (H 3 CO) 3 Si- 
S,-Si (OCH3) 3 , (H3CO) 3 Si-S 6 -Si (OCH3) 3 «/flV> 

zztwuzz. <#ic7;m+vvu;vss:^4 5 icwr£S^iiSiJ. wz.&* 

25 3-*;U#7>7nt!;UhU;* !>+">->7>£fflVift«, *SgK7JU3*->->'J 
■je>^95>*;Ht££LTtt, RfcttSnfc^**, TEMPO (rh^f 
^MiffitSSFRP (Stable Free Radical Poly 



WO 99/65963 PCT/JP99/0327S 

32 

me r i z a t i o n : £5^7 <J — =y &ft$i<Z>"?? n^y* "7— 

jifslh. cne©a-&«, mzm^tz&ftT^mztiz. >j e> 7*7-7 *>;ua 

10 

0 m& * ■& s c: i "Tte t # * . 

20 7th7x/X 7DW7x/>, ^>'/7i;>, *it>b-;k 7;i/^-u 

3 h7i/ 4-^f^7th7x/>, 3-^>^;U7-t:h7 
x/>, 4-^h^->7th7x>, 3 -7*n^E7-fe h7x/ >. 4-71)^7 
th7x;>, p-y7t?M>t*>, 3 h + -/^> , /7x; >, 4-* 
25 fM> l /7x;>, 4-7PP^>77xy >. 4, 4 ' -y * v^>V* 
7x7/, 4-70D-4' -^>yjK/ , ;7x;>, 3-^nD+t>h- 

>, 3, 9 --77cm=HJ->h->, 3 -7on- 8-/-m> I — >, ^ 

> 4 /<;l/, ^> , /-f>^5 : Jl'X-rJK ^> , /<>75 1 ;1/X-t-JI', £7 (4- 
y/f^75/7x-Jl/) ^h>, ^>vJM 2-700^^ 
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fcta&H. ifi#*ft!ftiKtt»< LTtt, 6 5 0- 1 5 0 0 nm<DmM 

©ftx*;u*--eBfif*. 0ij^«i$g8¥3- 111402*. ^5-1 9 
Httfcn**, uoi^roi^i 0 ogflictttx, 0. ooi~i ommmw 

20 (^fcfcsa^) 

X (4-* h*->-2, 4-i;^^;UAUDXh'J;i/) (VAZO 33), 2, 
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2' -7W7, (2-7i-/y^D/^) =i&m%. (VAZO 5 0) , 2, 
2' -y^/MTs (2. 4-y^^JPAl/D-hij;i,) (VAZO 5 2) , 2, 
2' -TVfT. «V^fP=h'JJl/) (VAZO 6 4) , 2. 2' -T'/t* 
X- 2 -^JU^ax MJ ^ (VAZO 67). 1. 1 ( 1 

5 ^n-\^U->*;U^- (VAZO 8 8) (£TDuPont Che 
m i c a 1 ^£A^"SJfl6) , 2, 2' -77k*X ( 2 - D^n fcfjl^n \L* 
xMJJU) . S.CX2 . 2' -77t7 OlfMV^fU-h) (V-6 0 1) 

io ;u. iaKfk7-fe^, iiKfls90a-f;k j&mtrxyt )V, ^-fe^ws-** 

(Perkadox 16 S) (Akzo Nobe l^bA^ffi) . •>* 
(2 -X3MU'\*->J10 /V-ah^*>J?*-#*- K t -y^^/t-^+vlf A' 
(Lupersol 11) (Elf At ochem^bA^oJi) , 
15 t-^JW-t*->-2-IfM^yi-h (Tr i gonox 21- 
C5 0) (Akzo Nobe 1 A3^J$) . RMftvi? ZJimtmif 

&{fc^W<;Uiv*^7x»J >tcg:3<^ ; Mtf£*r«fc 
25 \Z&-3<%m^1t>ftZ>o 

uzmfribmtetiz. M\zft&L^%<o\t, 2, 2' -rvvx (^mv7 
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91*5 0"C~2 5 0TJ©*Hrt*W*L< , 7 0t:~ 2 0 Ot:©*&Brt# 
15 (yjM 

* 

I) tl^StSty^ (fc»LfcS£fc> CtftC^**. 

(I I I) 14, T^n^/T- (I) tra«©»ttm:i3. Mi"*!! 

*>5?*^D— ;W5?70 U h 2 - (2-7£'Jn-Ol>#*">- 1, 

- 5 -X^JU- 5-7^ U 1 , 3-v**1t>, T" 
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1, 9 -y 7->->*^— ^-77? U U— K -^HJ^fn-^DA 

^•StB^'J=f7-<hLT«, t'*7xy-;l.AS!x#*:>7 7'J V- h^Jjg. 
5 7x/-;i^#7y7S!x#*->7 7yi'- hfiMM, i'l^y-JMl^'^II 

*->77 ij h^fflSi, #'J*- JU (#'Jfh7^f l/>yjn-Jk x^U 

>7*U3-;i/£7v£>&©#uxxx;Vv*-;k e -■ft-Juyt y >^tt# 

'Jx^f^ytHl', #U 7o tfu>7*u #Ulfl/>^'Jn-;i', 
i?x>, 7K&S*WM y7^U>3?> tWflSHVv^*-!* (MJV^-f 

15 k Kn*->7°ntf;P 77UU-K th'n^yy^ 

;U 77'JU-K ^>*XU7'J h-;i/HJ77Ut/-H^} 

20 

if e>ns. 
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6ft*»a»e>atfft*<J>fc< ifciirot*r;^f*7 o~ i o oii%ic 

ft v x > $JMM*& i: 0 - 3 0 Sft X t s a-& U T» 6 n S S tt* 

a**, #u*^>trB, #'j7xxu>x-x;ntf8§, #u^^u>»»t 

-b-7?^X>-X3 t U>#a£& (MBSIR) , 77U ;P&7*7 7 b#l 
7^U;U-^Ua->«ft=/A*^97 h*a-&#a:^©W»»ttafeA 
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x-x^fc£©****jl!BaK H»<fc7 J**MW ; mt?*>. fit 

*»womd#M»t4fc:#bT«an-r*fttt*iciR«*nttv»«i, wo. iw 

t %~*?J3 0 w t U< . lCli»lwt X^lfil Ow t %jWf?*Ul>. 

S/fcifiXteSfctrtfiW+t;:, *58?liol^lSll-5 0wtX. $?£U<ti#j5 

is ~2 ow t xfc£Mi6«£fflv> UK 

sfcwTS^fe*, tt*#*#»t«in-r**»»an&t* ut>ttv»*«. enters u 



u • 
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h U V >yj □ -;1/'^>7X- 'J T;U^ U > ^ U n -Jl/©i7f 

s<h-rst><7)T«^^ n &*cne.njfflsatt, S£&$a>gf$f;:E£-f s t h*\ 

?)Mrb>, ^f;KV7"f;^h>, s>-f V7'f;v^r h>^wb- h>^^j# 

15 ST5ft6tf, ^JUh 'J * h*i/->5>, y^fil/^h4 l y->7> 1 h 'J ^ 

20 r-^u->h*^vyptr;i/h'j^ h*->'>7>, trx;uh»j/ h*>">7>, tr 

-JPy^fjMM : yy7>, r - 7 5. /* 7"d t:;p h U > b*>">7 >. N — 
(0 -75 yifJW -r-7=/7D^hiJ^h^-/v'7>, N — (3-7 
^/ifW -r-7a/7*tilfJM3 1 ;i'v ? * h^yy7>T-^W7'h7'D 
t!Jl/HJ* h + -»7>. r~/M7'h7'n * b*zsi'7>m(D 

^wrottififijsafigtKix-y, ->-k y*)i, mm\zfc < mm-r z z. t& 
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5 

OTIC, *»W©*#:Wttltlt««:it««d:^Tra"r'53&«, *fgBJte. T 

io ar. 

%ft=P&<Dlk) J «, yjW->I-ya>^D7h^77^- (GPC) 
^^WJ^^l^>«i#&C«fci9©tHUrc. tz L , GPC^7AtlT#'J 

15 Ac. 

GP Click 0#«&&n&*Wfl^SfcJ;9JfttiLfc. 

20 »jfifl| 1 Brg?fcfl{B#'J (7^U^S^;W) (1) 

MWL* S&ZftiLfttott&n 2 L<Dt/\5 7 fry 7*3 \Z. CuBr (5. 5 4 
g. 3 8. 6mmol) £tt&*. £ffcigggF*l£gififi&Lfc. 7-feh-MJ;W 
(7 3. 8mL) *-t)lrtX$7 0tT3 0#fffl&#Lfc. ^ni!7^ 

U JU&^JU ( 1 3 2 g) , 2 -^nqEyDfc!*^;*^ ( 1 4. 4mL, 0 

25 . 1 2 9 mo 1) , ^>^/^;UvX5 1 l^>bU75> (4. 6 9mL, 0. 0 
2 2mol) fcfln*.. SfSfcPJ&Lfc. 7 0 < CT*n&lfc#bfc#£, 7^J^S6 

7^fr (5 2 8 g) £9 o»*mi««i:«TL, 113 8 o#ffiinM#Ufc 

e 
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. m^W [1] tt^) [1] ©ScWa^fite 5 8 0 0, #7 



5 S3 it0»J 2 Tfr'J^gft'Jfr^ro^fifc 

(5 0 0mL) £{±&^., 0 "CKtf^Lfc. -td^, 

t-^h^i/^'J^A (7 8g) £&(Hl»;:#ttTflO*.£. ZKDSft^&S: 0^ £ 

7£ ij;ug£ (5 0g) <D**S-)V®m%mTLfz e ?STlS&7&, 5 

10 .kOT^IC^TT^ "J )VWtt3 U (WT. 73 [l] t^o) 

a 

CH 2 = CHC0 2 K 

15 77X31:, *9J-)V (8 0 0mL) 0 TCKl^aiUTc:. -tJL^. 

t-yh*y*U^A (13 0g) £&[IH;:#ttT;bO?Lfc. d©S^^$:0 , C 
CSfiflt, p^/7UJU8? (lOOg) CD^^y-JU^^JSTL^o TffiT&7 

CtKiOT^^T/^U^&rt'J^A (JSTF, #;i/*>&:& [2] 
20 ) 

CH 2 = C (CH 3 ) CO z K 

W^f#5 0 0mL77X3^ I^J 1 [1] (1 5 0g) , W/mZ 

25 1?}#6»^>«i [1] (6. 61g) . >W;i/7-feh7SF (15 0mL) £tt&# 

. 7 ot;T3ii#&M^^ (7^u;^y 

(EAT, t*o^/t- [1] <hH?) £f#/b, ^^S»e>v*^l7-t:h7SK£ 

7i7Dt/7- [1] ZtmLtz* [1] KTO5f^7^'JD<Jl^S«l. 1 



WO 99/65963 PCT/JP99/03275 

42 

ja»e^^5oomL77Xzi^. WGmi-mztixm&to [i] (isog) , 52^3 

5 Tf#^^:*;U^>®!fi [2] (7. 4 5g) , SWA^TtehTSl* (15 0mL) £tt&^ 
ttV) COT, -?£D=E/T- [2] fcfrv5) JEJ8BfiftfcSS?*W7* hTSH 

OV^D^yv- [2] £*a§JLfc. V^P^Ey^- [2] <DTO^*:??Ua^;i^&«l 
10 . 0, &¥*#H^*6 0 0 0, ^F^ffiai. 

$ffi*y 3 ssaa^oftrt ( 1 ) 

7^D^y7-(l] (10 0») K. ft7v#;U32£8J<i:LTvXh*->7 
th7x/> (0. 28B) fc«fc<iI£L, ari£*tUfc. IfilciSiffMLfc 

fc. HSJE7Ka8^>y (SHL — 1 0 0 UVQ- 2 ; jfc27<^\y £ <«0 K) £ 
fflVi. 2 0 cm«fl8ftS£«!T5#[t^ JtSIIWttSCtKJ:!!, 5i^*JH^S 
t/:iC5. iSft^Stt (SC^^Sl 1 2 0 0 0, 1. 28) 

20 

n^j4 aita^o^ia <2) 

7i7Dty7- [l] (1 0 0815) 13, ft7v#;P5S£8J<bLTvxh*->7 
th7i/> (0. 28R) , m^Wimt[yXy^^)V^)Vt}^^> (1. 0815 

25 g®^S^t^ffl5L^V^^lC^77 l «T«ofc. i§5EE7K&7>y (S 

HL- 1 0 OUVQ-2 ; HtfEy^fvt (tt) S) £fflV», 2 0 c mOSgStSg 

(3&¥^^a 17500, ft^mftfa 1 . 38) ©4^asg5n^. 



WO 99/65963 



PCT/JP99/03275 



43 

5 &MlBjft^?<D-&it& (3) 
£MM4 IC*3HT, V^n^/T- [l] (10 0SP) OftDfcT^n^/T 

- [2] (1 0 085) $ffl^S^«|plfil«^€:!T-3fci:C:5, SSH^Stt ( 

ft^^a 30000, ^a»^ i . 1 7 > (o^mm^ tut. 

5 

3iiJiiW## l 0 OmLHP 7^7.rn;:, T^ntyv- [2] (5. 0 g) , 

**£'JJH£;<^ (7. 5mL. 70mmol). 2, 2-7 , /t7<yy? 
□ (0. 46 0 g, 2. 8mmo 1) . MUx> (1 OmL) 

10 . 1 5»«a**x^«a^»#ij|jftpjisLfc, 6 ot:T*4Win^«j$ 

1^0^77 h&ft-a#£*fggt/£. y7 7h^MTOfIli3 6 0 

20 m?tio8oo, ^t^i. 1 5 onm&mmx V (7£ , J;U&n- 
7*^) 

u©I^3O0g$N. N-5>*^7-fc h75 H (3 0 OmL) 
tf, #jU#>&:& [1] 7. 4g*ft]*. % fg^HH^T. 7 0t:T3»#P B 1jD^jt 

25 [1] tH^) <flfg-&®£f|*:„ ^<OiS^«©N. N-v^^7 

mWi(Db)VJ:>&UE.m£LT. f l/^r'J y ifT— [1] 

[1] ®W*«7*'JcKJUaSfttt2. OTifeofe 
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o 



[1] . rl>^*U y tf**) =P7— [1] , 33<fctf, ylh^y 

S0-if>7*;Hcr>tiT, SJE7XIS7>y (SHL - 1 0 OUVQ- 2 : JKX^-f 
Ocm) £^3, M^ife^OfeSlfAtt^t^^^nfcio 



*1 













70 


50 


30 




30 


50 


70 


vxH^->7-bK7x/XSB) 


0.2 


0.2 


0.2 




93 


93 


90 



15 7?Dt;7- [1] 7 0$, rHrU?i'*U^- [1] 3 0S5. ylF 

A (11/ (#) S3) KJM&U 3$2£fflfrFTiliJEE*«7>:7* (SHL- 100 
UVQ-2 ; 7 < £ (#) Si) iZ&Q 1 0ftMytmM&'ff^> 
20 fc. 

#f>nrc!te^->- hiz-o^x j i s z-o 2 3 7k*pi;, 
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0 0mm, ifld^BP 1 0 Omm, l»^2 0Stlt. 

ttrnzn^Tit* *mz&utt&-c 7^ ij a 1 )v%m<o & ? urns 
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5 ( i ) 

-OC (O) C (R) =CH 2 (1) 

4. T^D^eyv- (i) <D±m\* % u t* >^75?*;i/a^fcJ:0«jSsnfc 

{So 

6. jR-?»»vy*;pa^*«, m*&)li7jk. 8 0i. 9i. 1 out. 

9. 7?nty7- (I) S^M^ffl^fct'-^^^y T-(D 
m-& £ «t r) $3i£ 3 ft fc t* - & S-&#fr£ 5 fc od t -5 it l ~ 3 <d ^ rn 

25 1 ^IdSE^Ogl&^fe. 

10. v^d^/t- (i) o^m^ 7^'j;u^a^T*st»^ 
i ~ 9 Q^rtift i m\z&m<Dmmjjm. 

11. v^a^yv- (i) ©_a^#i»*«7^ 'JMxxtJUI^t* 
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13. t^d^/t- (i) t*^;i/^S-&^ro^/>ny>g$, 

feoTs^it^ i ~ 1 2 o^rtufc i ^(cffi^wsajgM. 

14. T*D=E/Y- (I) (2) : 

-CR l R a X (2) 

tt, ftfU. Xtt. 3tf*£3j*r. ) 

(3) : 

M + ~OC (O) C (R) =CH 2 (3) 
(5£*, R«7K^, Sfctt. 0SHtftl -2 OW HB<D*«*€:a-r. M + tt7JU 

15. -^p^&yv- (I) **fczKtt»S*"r*i£x;u*m£4*:£. - 

«SC (4) : 

XC (O) C (R) =CH 2 (4) 

R«7jc^, Sfcte, Jft*ftl~2 0©lflfi©W«MaT. Xtttt*, 

HO-R' - OC (O) C (R) =CH 2 (5) 
ft 2 ~ 2 0 O 2 fii5roW«aS^ST. ) 

T?a?snsfls-&«tos*:*ffoTaiie*nfc'boT*s»#«i ~ 1 2©wr 



WO 99/65963 PCT/JP99/03275 

48 

17. 7^Dt;7- (I) Oft¥Wt*«3 0 0 0aiT*5»#Sl- 

1 6 ©nma» i ^ica3$sroia3g^te 0 

5 (I) ©SaWSH^S (Mw) t&^fr^fi (Mn) (73th (Mw/Mn) © 
1 . 8*#*T»3»*B 1-17 ©Vi1*n*> 1 afctE«0«i6**fe. 

19. 7^nt;7- (i) £a&3-&££fe#7v#JUS£T&at»:&® 1 

- 1 8 ©urn* i ^iwiB^ossii^fe. 

2 0. (I) £m-& 3 'J fcT>^v^*JWMftT*<6 

io mm i 9 famro$a£;S&. 

2 2. ®f»l7y*JH^i { , AmM7]K, 8&, 9&> 1 OK, £fc 
15 $12iettoSi]Efj£. 

2 4 . ttK&i-«ftJRIW#ffQll4r?fc«M&a 2 3 gBtt®Kjfi#&. 

25. T^nt;?- (i) smss-a-s^fe**, fiH4x*;i/^-*c«fc0fi 
i^tssm i~i8 ©^r*ia> i awaftoaufi^ft. 

2 7. -7^DnE/V- (I) $:S-&$-a:5^^^7-^->S'&T*^)ft^l 
- 1 8 ©tiTn^ 1 SfcgEttOSafefrfe. 

25 2 8. T^D^yT- (I) s*aTM-&**-sctK:J:o»jftan«M^# 

^Mjgm-&^i! , *§if m i~27 ©n-rn# 1 mzfttiww&ftm. 

2 9. 7^0^77- (I) t. 7i^O ; t/7-^©*i^tt : Ey7- (I 
I) ££&S£31*\ ^77 h^S£#£©jgT5IitJ£^l~2 7©i/5ftl^l 

3Mcf2«©«ig#a!. 
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30. -7?0^/-7- (I) tt;?- (i i) <Dm&&W9 5 : 5-5 : 9 
5T&Sgf3R3i2 9 33*i<0 

3 1. -7C7Ct=E/^- (I) t, l§tWw$-^^-lJg^$f l 

^mit&mtf. m&teamx- 1 g 2 fern 

±0^*8|K:tf-rsfi£flE (III) -C£3ifJ&E3 llB«©»Jfi^ft. 

3 3. H9^1~3 2WTftfr l^tfB«$nfcSifi^ffit J: Offset© 

3 4. I3#^3 3iE«fc©S^*££^#£^5$fcT^|ttX7X h7- 
3 5 . 3 3 iE«0S£#££j##tt5ffim«4&&l#. 

3 6. tt#«3 3B*©a£fc££)5fc&£T*tt»aiJ. 
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